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(54) METHOD FOR FABRICATING X-RAY MASK 

(57)Abstract: 

PURPOSE: To provide a method for fabricating a highly 
accurate X-ray mask with absorptive thin film having a 
minute structure and superior workability. 
CONSTITUTION: After a silicon wafer 1 with a 
membrane thin film 2 adhered to only on one side is 
bonded to a support frame 4 (1st step of fabrication 
process), the silicon wafer 1 is all dissolved by etching to 
remove (2nd step of the process), an absorber pattern 3 
is formed on the membrane thin film 2 exposed by 
etching the silicon wafer 1 (3rd step of the process). 
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CLAIMS 



[Claim(s)] 

[Claim 1] [ whether the silicon wafer in the condition that the membrane thin film was formed by 
one side is joined to a housing in respect of / above-mentioned / a membrane thin film, and ] Or after 
joining the silicon wafer with which the membrane thin film was formed by both sides and which 
was carried out to a housing, The above-mentioned plane of composition and the 1st process which 
removes a reverse near membrane thin film by etching, The 2nd process which forms the membrane 
thin film which carried out dissolution removal of the above-mentioned silicon wafer with the silicon 
etching reagent, and was spread to the above-mentioned housing, And the manufacture approach of 
the X-ray mask characterized by giving the 3rd process which forms an X-ray absorption object 
pattern in the above-mentioned membrane thin film side expressed by removal of the above- 
mentioned silicon wafer. 

[Claim 2] The manufacture approach of the X-ray mask given in the 1 st term of a claim 
characterized by using the adhesives which mixed the spacer to which the path was equal in case a 
silicon wafer is joined to a housing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to manufacture of the X-ray mask used for X ray 

lithography etc. 

[0002] 

[Description of the Prior Art] Drawing 3 is the sectional view showing a general X-ray mask. The X- 
ray mask has the composition that the circuit pattern 3 (henceforth an absorber pattern) of the X-ray 
absorption object which consists of a heavy element was formed on the thin film substrate 2 
(henceforth a membrane thin film) with a thickness of several micrometers it is thin from a light 
element. These are usually made on a silicon wafer 1, and this silicon wafer 1 is joined to the 
housing 4 which consists of glass or ceramics. 

[0003] The various approaches the ingredient to be used and the sequence of a process differ from 
the approach of pattern formation of an absorber etc. as the manufacture approach of an X-ray mask 
are proposed. 

[0004] Drawing 4 is the sectional view showing the conventional X-ray mask manufacture approach 
shown in reference (JJAP Series 3, Proceedinngs of 1989, and Intern. Symp.on 
MicroProcessConference, 99th page - the 103rd page) in order of a process. For a silicon wafer and 
2, as for an absorber pattern and 4, in drawing, a membrane thin film and 3 are [ 1 / a housing and 5 ] 
resists. 

[0005] Hereafter, the production process of the conventional X-ray mask shown in drawing 4 is 
explained. By (a), it removes on the back [ a part of ] by dry etching first among the membrane thin 
films 2 formed by both sides of a silicon wafer 1 . Next, it joins to a housing 4 by the field side which 
removed the membrane thin film 2 by (b). And in (c), wet etching of the silicon wafer 1 is carried out 
from a rear face (this process is usually called back etching), and the membrane thin film 2 spread to 
the housing 4 is formed. In (d), absorber film 3 a is formed by approaches, such as sputtering, on the 
membrane thin film 2, and a circuit pattern is formed by the resist 5 on it at (e). Finally, by (f), it 
etches by using a resist 5 as a mask, the absorber pattern 3 is formed, and an X-ray mask is 
completed. 

[0006] The absorber pattern 3 is formed in the membrane formation front face of the membrane thin 
film 2 on a silicon wafer 1 by the above manufacture approaches of the conventional X-ray mask. 
Therefore, it will be influenced of the surface roughness of the membrane thin film 2 at the time of 
membrane formation of absorber film 3 a. In ordfer to obtain absorber film 3 a by good sputtering, it is 
desirable to make smooth the field used as the substrate at the time of membrane formation. 
However, sufficient flatness was not obtained by the top-face side of the membrane thin film 2 
formed by the silicon wafer 1 by this manufacture approach. 

[0007] There are some which were shown in JP,6 1-248049, A as the manufacture approach of other 
conventional X-ray masks. This conventional example is explained about drawing. Drawing 5 is the 
sectional view showing the manufacture approach of this X-ray mask in order of a process. In 
drawing, as for a silicon wafer and 2, 1 is [ the membrane thin film of an aluminum-N-O system and 
4 ] housings, for example, as for adhesives and 10, a support ring and 6 are [ the polyimide film and 
11] breaks. 

[0008] This manufacture approach is explained in order of a process. First, in (a), the polyimide film 
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10 is applied on a silicon wafer 1, and membranes are formed by BEKU. The membrane thin film 2 
is formed by ion plating on the polyimide film 10 by (b). In (c), a support ring 4 is joined with 
adhesives 6. Along with the periphery of a support ring 4, a break is put into cascade screens 10 and 
2 by (d). Then, in (e), a supersonic wave separates and removes a silicon wafer 1 in a surfactant 
additive water solution. Furthermore, the polyimide film 10 is removed by (f), and desired X-ray 
mask BURANKUSU is obtained. Besides an absorber pattern is formed and an X-ray mask is 
obtained. By this manufacture approach, the field used as the substrate at the time of membrane 
formation of an absorber can be made smooth, and it is supposed that it is possible to obtain the X- 
ray mask excellent in flatness. 

[0009] An absorber pattern is formed in the field whose membrane thin film 2 was an interface with 
a silicon wafer from the first in this conventional example. However, the above-mentioned process 
cannot obtain the membrane thin film excellent in the adhesion at the time of membrane formation 
like the membrane thin film formed by the silicon wafer for example, with chemistry gaseous-phase 
vacuum deposition (CVD method). 
[0010] 

[Problem(s) to be Solved by the Invention] By the above manufacture approaches of the 
conventional X-ray mask, there was a trouble that the field used as the substrate at the time of 
membrane formation of the absorber film was not smooth enough, and there was a trouble that the 
adhesion of a membrane thin film was inadequate. 

[001 1] This invention was made in order to solve this trouble, it forms the absorber film on the 
membrane thin film which was excellent in flatness, and aims at acquiring the manufacture approach 
of the X-ray mask which can obtain the absorber film which was more excellent in workability. 
[0012] 

[Means for Solving the Problem] The manufacture approach of the X-ray mask concerning invention 
of claim 1 [ whether the silicon wafer in the condition that the membrane thin film was formed by 
one side is joined to a housing in respect of a membrane thin film, and ] Or after joining the silicon 
wafer with which the membrane thin film was formed by both sides and which was carried out to a 
housing, A plane of composition and the 1st process which removes a reverse near membrane thin 
film by etching, It is characterized by giving the 2nd process which forms the membrane thin film 
which carried out dissolution removal of the silicon wafer with the silicon etching reagent, and was 
spread to the housing, and the 3rd process which forms an X-ray absorption object pattern in the 
membrane thin film side expressed by removal of a silicon wafer. 

[0013] Moreover, in case the manufacture approach of the X-ray mask concerning invention of claim 
2 joins a silicon wafer to a housing in addition to invention of claim 1, it is characterized by using 
the adhesives which mixed the spacer to which the path was equal. 
[0014] 

[Function] According to the manufacture approach of the above X-ray masks, in order to form the 
absorber film on a membrane thin film with a smooth front face, the absorber film which was more 
excellent in workability is obtained, and the precision of an X-ray mask becomes high. 
[0015] 

[Example] Example 1 . drawing 1 is the sectional view showing the manufacture approach of the X- 
ray mask by one example of this invention in order of a process. In drawing, for a silicon wafer and 
2, as for an absorber pattern and 3a, a membrane thin film and 3 are [ 1 / the absorber film and 4 ] 
housings, for example, a support ring and 6 are adhesives. 

[0016] Hereafter, the manufacture approach of the X-ray mask of this example is explained. By (a), 
the membrane thin film 2 of SiC is formed by CVD to both sides of a silicon wafer 1, and it leaves 
only one side by (b), and, on the other hand, reaches, and etching removes SiC of the edge section. 
Here, the silicon wafer 1 in the condition that the membrane thin film 2 was formed is formed in one 
side. Next, in (c), the field side which left the membrane thin film 2 is joined to a support ring 4 with 
adhesives 6 (the 1st process). At this time, particle size mixed the powder of the silica in the range 
which is 7**0.1 micrometers into adhesives 6. Thereby, about 7 micrometers of gaps of the 
membrane thin film 2 and a support ring 4 are kept constant. Therefore, the membrane thin film 2 
can prevent that do not contact the direct support ring 4 and the membrane thin film 2 is destroyed 
by the irregularity of the end face of a support ring 4 etc. 
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[0017] By (d), it dissolves altogether and a silicon etching reagent, for example, the mixed water 
solution of fluoric acid and a nitric acid, removes a silicon wafer 1 (the 2nd process). Here, the 
membrane thin film 2 spread to the support ring 4 is formed. By (e), a tungsten is formed by 
sputtering as absorber film 3 a of an X-ray to the smooth side of the membrane thin film 2 of SiC 
formed after the 2nd process (d). At this time, since the substrate is smooth, it becomes easy to form 
tungsten film 3 a of the quality of precise. Finally, in (f), etching of resist spreading, electron beam 
lithography, development, and absorber film 3a is performed, and the absorber pattern 3 is formed 
(the 3rd process). 

[0018] Here, if the surface roughness of the membrane thin film 2 used as the substrate which creates 
the absorber pattern 3 is compared, by the manufacture approach of the X-ray mask which consisted 
of conventional manufacture approaches as mentioned above to there being irregularity of about 0.1 
microns, it will become the irregularity of about several angstroms. For this reason, it becomes easy 
to form absorber film 3 a of the quality of precise. 

[0019] In the above-mentioned example, a fishery-ized calcium water solution is sufficient as the 
silicon etching reagent in the 2nd process, and it may form a membrane thin film not only with the 
membrane thin film of SiC but with Sin, a diamond, etc. 

[0020] Example 2. drawing 2 is the sectional view showing other examples of the manufacture 
approach of the X-ray mask of this invention, and the sign is the same as that of drawing 1 . 
[0021] Hereafter, the process of an example is explained. The differences with an example 1 are 
etching of the membrane thin film 2, and the sequence of junction, and others are the same. By (a), 
the membrane thin film 2 of SiC is formed by CVD to both sides of a silicon wafer 1 , and this silicon 
wafer 1 is joined to a support ring 4 with adhesives 6 by (b). By (c), etching removes the plane of 
composition of the membrane thin film 2 of SiC, and one side of the opposite side (the 1st process). 
[0022] Next, by (d), it dissolves altogether and the mixed water solution of fluoric acid and a nitric 
acid removes a silicon wafer 1 (the 2nd process). Here, the membrane thin film 2 spread to the 
support ring 4 is formed. By (e), the tungsten film is formed by sputtering as absorber film 3a of an 
X-ray to the smooth side of the SiC membrane thin film 2 formed after the 2nd process (d). Finally, 
in (f), etching of resist spreading, electron beam lithography, development, and absorber film 3 a is 
performed, and the absorber pattern 3 is formed (the 3rd process). 

[0023] Since the substrate when forming absorber 3 a in this example as well as the above-mentioned 

example is smooth, it becomes easy to form absorber 3 a of the quality of precise. 

[0024] 

[Effect of the Invention] As mentioned above, [ whether according to invention of claim 1 , the 
silicon wafer in the condition that the membrane thin film was formed by one side is joined to a 
housing in respect of a membrane thin film, and ] Or after joining the silicon wafer with which the 
membrane thin film was formed by both sides and which was carried out to a housing, A plane of 
composition and the 1 st process which removes a reverse near membrane thin film by etching, The 
2nd process which forms the membrane thin film which carried out dissolution removal of the 
silicon wafer with the silicon etching reagent, and was spread to the housing, And by giving the 3rd 
process which forms an X-ray absorption object pattern in the membrane thin film side expressed by 
removal of a silicon wafer, it is effective in the structure of an absorber being precise, the absorber 
film excellent in workability being obtained, and the manufacture approach of an X-ray mask whose 
manufacture of a highly precise X-ray mask is attained being acquired. 

[0025] In case a silicon wafer is joined [ according to invention of claim 2 ] to a housing in addition 
to invention of claim 1, it is effective in the manufacture approach of the X-ray mask which can 
prevent that the membrane thin film spread to the housing is destroyed in addition to the 
effectiveness of claim 1 being acquired by using the adhesives which mixed the spacer to which the 
path was equal. 
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[Drawing 3 ] 
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